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BISCUIT WHEAT IN W.A. 
G. H. Jones, Co-operative Bulk 
Handling Ltd. 
J. A. Parish, Department of 
Agriculture Cereal Laboratory 
H . J. Moss, Institute of Agri-
culture, University of W.A. 
Following small scale trials in 
the production and evaluation of 
Gluclub wheat in 1970 and 1971, 
farmers have been asked to produce 
20,000 tons of this variety for the 
1972/73 season. The background 
of this attempt to establish a class 
of soft or biscuit wheat in world 
markets is described in this article. 
There is a continuing demand 
both locally and overseas for soft 
wheat suitable for milling into flour 
for manufacture of biscuits, cakes 
and various confectioneries. 
Such wheat must be uniformly 
soft and yield a flour with low 
water absorption with extensible 
dough properties. Average quality 
wheat even of low protein content is 
unsuitable for this purpose because 
of the admixture of hard grain and 
grain of soft varieties with un-
acceptable dough properties. 
The southern area of the State 
regularly produces wheat of low 
protein level which could be suit-
able for purchasers of biscuit wheat. 
Separation of this low protein 
wheat from the general harvest 
should make the f.a.q. sample more 
attractive to buyers. 
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At the request of the Australian 
Wheat Board, Co-operative Bulk 
Handling Limited has selected cer-
tain wheat from deliveries of the 
State's crop over the last few years 
in an endeavour to supply a demand 
in near northern markets for bis-
cuit type wheat. 
However, one of the main diffi-
culties has been to obtain soft 
wheat free of hard or vitreous 
grain. Another difficulty has been 
to obtain wheat yielding a flour 
with suitable dough properties. 
Biscuit wheat survey of 
deliveries, 1968 
One possible solution of these 
difficulties, the separation of indivi-
dual loads at low protein receival 
points, was investigated in a survey 
of loads delivered to 10 locations in 
1968. 
A sample was taken by the bin 
attendant from each tenth load re-
ceived at Kulin, Wickepin, Kukerin, 
Jacup, Candlelight, Ongerup, Wish-
bone, Coyrecup, Williams and Boy-
erine. These samples were divided 
into soft, hard and mottled cate-
gories on the basis of appearance. 
The samples were milled on a 
Buhler mill and physical dough 
tests and cookie tests were made on 
the flour. The results are given in 
Table 1. Results of similar tests on 
the f.a.q. sample are included for 
comparison. 
The results showed that— 
(1) The soft samples had rather 
similar physical dough properties to 
the whole siding samples, but they 
also had lower water absorption and 
no vitreous grain. 
(2) None of the separated 
samples had the combination of 
physical dough properties and low 
water absorption required for bis-
cuits. 
(3) This method of separation 
did not provide wheat that was 
markedly better for biscuits than 
the original mixture. 
As it was not possible with this 
method of separation to obtain 
material suitable for biscuits, it 
appeared that the only chance of 
obtaining really suitable grain was 
to arrange for a special biscuit 
variety to be grown. 
Survey of varieties 
A survey of varieties grown in 
variety trials in Western Australia 
showed that only Gluclub and Pin-
nacle have the desired flour char-
acteristics, and then only when the 
grain has a relatively low protein 
content (Table 2). After consid-
eration of the relevant issues, it was 
determined that a soft grade based 
on Gluclub wheat of lower than 
average protein content should be 
developed. 
Investigation of soft wheat 
qualities 
The development of a soft grade 
based on Gluclub is regarded as an 
initial step, pending the availability 
of a suitable higher yielding variety. 
, 
The clubbed ear of Gluclub 
(left) compared with a wheat 
ear typical of the main varieties 
now grown in W.A. 
Research at the Institute of 
Agriculture on soft wheat has shown 
that low flour water absorption is 
the essential feature of a good soft 
wheat. Flour water absorption de-
pends on protein level, grain hard-
ness and ease of milling. 
Varietal differences are greater 
than those attributed to locality or 
cultural practice. However, to pro-
duce acceptable soft grain not only 
must a suitable variety be grown, 
but it must be grown under a cul-
tural practice which will ensure a 
low protein level in the grain. 
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Characteristics such as high pro-
tein level, hard grain and strong 
gluten which are desirable in bread 
wheat are undesirable in soft wheat. 
It is therefore essential to keep the 
two types separate if each is to be 
presented effectively to world mar-
kets. 
Further research at the University 
Institute of Agriculture is directed 
toward identifying inherent features 
which affect the flour water absorp-
tion, and to gaining an understand-
ing of the performance of various 
quality tests to help in the selection 
of a suitable new variety. 
Overseas evaluat ion 
Although the selection of a wheat 
of a biscuit type by Co-operative 
Bulk Handling Ltd. did meet re-
quirements for a limited market its 
vitreous grain content and the fact 
that the dough properties were not 
highly satisfactory prevented furth-
er market penetration. 
Gluclub wheat is not vitreous 
and does possess suitable dough 
qualities. Attempts were therefore 
made in late 1967 to obtain suitable 
samples of this variety for examina-
tion by overseas buyers, but these 
attempts were not successful. 
Following the surveys described 
above, further attempts were made 
to obtain sufficient Gluclub grain 
for overseas evaluation in 1969. 
When these efforts were also un-
successful it was decided in Sep-
tember 1969 to ask Gluclub grow-
ers to assist in providing seed for 
the production of a cargo for evalu-
ation. Any grain surplus to seed 
needs was to be used in preliminary 
overseas evaluation. The quantity 
obtained (214 tons) was sufficient 
for the 1970 planting, but not for 
trial shipments. 
From the 1970 crop, 4,300 tons 
were delivered to Co-operative Bulk 
Handling. Although the seasonal 
influences were such that the pro-
tein content was higher than desir-
able, tests on the wheat indicated 
that it was suitable for biscuit pro-
duction. Water absorption was low 
and dough characteristics satisfac-
tory. Flour extraction was nearly 
4 per cent, higher than that of the 
f.a.q. standard. 
This wheat was shipped to over-
seas buyers and the response was 
sufficiently encouraging to consider 
Darkan (A) 
A poor quality cookie. 
Note the small size and smooth, 
t ight tex ture on the upper 
surface. 
Gamenya 
Intermediate in size, 
appearance and quality 
between A and B. 
Pinnacle (B) 
Good quality cookies. 
Note the larger size than (A) 
and rough, open tex ture 
of the upper surface. 
Gluclub (B) 
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RECEIVAL POINTS FOR 1972/73 SEASON BISCUIT WHEAT 
that there was a promising market 
for Gluclub-type wheat. 
In the 1971 season, Gluclub 
wheat delivered to the sidings of 
Yealering, Corrigin and Bullaring 
was kept separate for either sale 
overseas or growers' seed for 1972. 
The seed will be supplied to grow-
ers normally delivering to the re-
ceival points listed below who elect 
to participate in the experiment. 
Each participating grower is advised 
to limit his sowing of Gluclub to 50 
to 100 acres, as Gluclub yields, on 
average, only about 85 per cent, of 
Gamenya. The receival points are 
shown on the map, and are as 
follows: Badgebup, Bokal, Borden, 
Boyerine, Bullaring, Bulyee, Candle-
light, Coyrecup, Cranbrook, Dar-
kan, Dudinin, Dumbleyung, Gnow-
angerup, Jitarning, Jubuk, Katan-
ning, Kojonup, Kunjin, Kuringup, 
Kweda, Malyalling, Mornaming, 
Moulyinning, Nyabing, Ongerup, 
Pallinup, Piesseville, Pingelly, Pin-
grup, Popanyinning, Qualeup, Tarin 
Rock, Toolbrunup, Toolibin, Tray-
4 
surin, Warup, Wishbone, Woodanil-
ling and Yealering. 
As low-protein grain is required, 
farmers who grow Gluclub should 
avoid planting on fertile soils and on 
areas which have grown sub-clover 
for long periods. Well-drained, 
sandy soils of medium fertility 
would be suitable. 
If nitrogenous fertiliser is applied 
the recommended rates should not 
be exceeded and the fertiliser should 
be applied within a month of germ-
ination. 
It is hoped that 20,000 tons will 
be produced. This should be suffi-
cient to confirm the prospects ex-
plored with the previous shipments 
and to enable a class of biscuit 
wheat from W.A. to be established 
on world markets. 
Farmers should realise that this 
project is, at present, only an 
attempt to establish a class of bis-
cuit wheat on world markets. Par-
ticipating farmers cannot expect to 
show a profit at present and are, in 
fact, likely to show a loss this year. 
However, there could be substantial 
benefit to the State and individual 
farmers if the project succeeds. 
The Department of Agriculture 
has a biscuit wheat breeding pro-
gramme which could provide a 
higher yielding replacement for 
Gluclub and with success in this the 
profits to individual farmers could 
be enhanced. 
The biscuit wheat project is one 
part of an attempt being made in 
Western Australia to produce and 
promote the type of grain for which 
our environment is well suited and 
for which there is a demand on 
world markets. This attempt to 
supply specific markets offers 
much better prospects than con-
tinued production of a mixed type 
of grain with a number of disabili-
ties, and which only by chance suits 
some available markets. 
Producers who make the best use 
of their natural advantages to satisfy 
buyers' requirements should have 
better prospects than those who do 
not. 
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Table I.—Biscuit wheat survey 1968/69. Segregated individual loads ex C .B .H . sidings 
Siding 
Kulin 
Wickepin 
Kukerin 
Jacup 
Candlelight 
Ongerup 
Wishbone 
Coyrecup 
Williams 
Boyerine 
Siding 
Hard 
Soft 
Mottled 
Siding 
Hard 
Soft 
Mottled 
Siding 
Hard 
Soft 
Mott led 
Siding 
Hard 
Soft 
Mott led 
Siding 
Hard 
Soft 
Mott led 
Siding 
Hard 
Soft 
Mottled 
Siding 
Hard 
Soft 
Mott led 
Siding 
Hard 
Soft 
Mott led 
Siding 
Hard 
Soft 
Mott led 
Siding 
Mott led 
Wheat 
Protein 
/o 
Farinograph 
8-1 
9-3 
I 
3 
5 
6 
7 
1 
4 
9 
3 
9 
9 
5 
8-8 
8-2 
9-9 
8-7 
8-1 
8-3 
9-6 
8-5 
8 0 
8-3 
9 0 
7-6 
8-0 
8 0 
8-8 
7-9 
8 
8 
9 
8 
7 
8 
7 
Water 
Absorption 
o/ 
to 
Strength 
figure 
Extensograph 
Max. 
Resistance 
(B uni ts)** 
Extension 
m.m. 
58 
70 
56 
60 
65 
65 
58 
61 
61 
66 
55 
59 
62 
65 
58 
60 
60 
64 
55 
58 
61 
63 
56 
60 
59 
62 
55 
60 
60 
60 
56 
59 
65 
66 
58 
68 
59 
59 
4 
2 
0 
S 
0 
4 
6 
3 
5 
8 
5 
2 
4 
3 
8 
9 
1 
2 
4 
8 
9 
4 
0 
5 
4 
8 
5 
9 
4 
9 
1 
6 
5 
5 
6 
4 
8 
1 
3 
4 
2 
4 
4 
4 
2 
3 
3 
4 
3 
3 
4 
5 
4 
4 
3 
5 
3 
3 
3 
4 
4 
4 
4 
4 
3 
4 
3 
5 
3 
3 
3 
3 
3 
3 
4 
3 
7 
6 
9 
4 
2 
4 
9 
9 
8 
8 
7 
8 
5 
3 
8 
2 
7 
4 
2 
7 
9 
8 
0 
5 
0 
9 
5 
3 
4 
0 
4 
9 
8 
3 
1 
7 
2 
6 
245 
170 
195 
260 
215 
180 
175 
185 
225 
195 
265 
235 
240 
235 
220 
220 
220 
290 
275 
205 
245 
250 
235 
230 
275 
290 
265 
250 
230 
250 
250 
230 
165 
160 
180 
180 
230 
290 
129 
150 
137 
159 
157 
188 
140 
148 
150 
189 
154 
142 
185 
195 
205 
186 
150 
193 
125 
149 
148 
176 
146 
141 
141 
161 
123 
147 
139 
167 
119 
144 
134 
160 
138 
141 
152 
150 
Cookie 
Ratio * 
9 3 59-5 3-9 205 176 
6-2 
5-4 
5-6 
Maltose 
Figure t 
97 
47 
70 
II 
66 
97 
II 
07 
79 
68 
54 
33 
16 
38 
83 
80 
66 
77 
70 
68 
42 
71 
86 
15 
60 
75 
02 
67 
71 
28 
00 
95 
30 
70 
94 
14 
92 
98 
2-60 W\A. f.a.q. 1968/69 
Cookie ratio = Diameter: Thickness of biscuits. -f Amount of maltose released under standard conditions—a measure of damaged 
starch granules. A low figure is desirable for biscuit making. * * Brabender units. 
Variety 
Bokal 
Darkan 
Eagle 
Falcon 
Gabo 
Gamenya 
Gluclub 
Halberd 
Insignia 
Pinnacle 
Heron 
Bencubbin 
Bungulla 
Table 2.—Physical dough properties of wheat varieties 
Number of 
Samples 
13 
16 
9 
21 
6 
21 
13 
10 
17 
9 
5 
66 
66 
Farinograph 
Water absorption 
(%) 
Range 
59 9-71-0 
59-9-67-9 
67 3-76-9 
61-9 -730 
57-0-72-3 
53-3-63-3 
51-9-58-8 
58-3-64-9 
53-4-61-9 
50-7 55-7 
58-1-59-5 
51-1-64-7 
51-8 64-7 
Average 
65 8 
64-4 
70-3 
68-5 
66-8 
57-5 
55-1 
61 7 
56-8 
53-2 
58 6 
58-3 
58 5 
Extensograph 
Maximum resistance 
(Brabender units) 
Range 
270-510 
255-635 
260-450 
155 385 
250-535 
185-615 
70-280 
165-460 
160 370 
180-295 
230-320 
Average 
378 
445 
357 
238 
461 
404 
167 
322 
236 
218 
285 
Extension 
m. 
Range 
138-213 
115-187 
159-234 
113-232 
146-239 
150-243 
121-213 
103-173 
108 182 
101-247 
151-168 
.... 
Tl. 
Average 
169 
151 
200 
170 
205 
191 
187 
137 
150 
196 
157 
5 
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